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DEP&RTMENT OF HEJ$LT@ m I3t%bkN SERVICES Public Health Service 

. ’ Food and Drug Administration 
5100 Paint Branch ParkGay 

’ Goliege Park, Maryland 20740 

-  I  

:  ,_ 

Louis H.T. Dederen, M.Sc, 
Safety and Regulatory Affairs Manager 
Loders Croklaan B.Y. j 
Efogeweg 1 
,I521 AZ Wormer-veer 
T+ Netherlands ; 

,Dear Mr. Dederen: _ 
This is to inform you that the.notificati~n, dated June 17, :2@5 that yousubmitted~pursuant to 
2 1 US .C. ? 5Ob(a)(2)(sedtion 413(a)(2) #the ,Feder&Food,, D-g, and Cosmetic Act -(the 
‘Act)) was filed by the Food and Drrig A~~~s~~ti~,~?A~ onJune 22,2005. Your 
notification conqxzned-the substance tk&t you jden#ied as--‘;PimoThm FFA” that you 
intend to market as a ne+ dietary ing$@ent for use in dietary stkpple~~~t. products. 
Additional information dated June 27 &as re$ved’by~ @DA on June 27,2005 identified the 
source of the ingredient as Pinus kmzietii~ Sieb. ‘& Z+tcq, 

According to your notification, ““I%noThin m FFA is ‘suitable as an ingredient in dietary 
supplements in various fprms, inG$ng softgels, ca$s@es and ~~~~~~me~t bars and similar 
products.” Your notification states that the recommende,d @nditions of use will be to 
consume the ingredient to “provide a d%y intake of $(I g ~,i~~~.n~~,F~A 30-60 min before 
the most substantial daily meal or 3.0 gof PinnoThin: e m FFA between meals (i.e. not after the 
last meal>” and that “[t]he ingredient is @ended for ti$e by~~~~~ns,~h~ wish to increase their 
satiety feeling, and as a result reduce ,&$r food intalie.” Your no~i~ca~o~ states that 
“. . . people suffering from nit allergies shou!d be inforrrred about’ the orkgin of PinnoThinTM 
FFA by proper labeling of the product, &%u$ revealing the origin of the product.” 

Under 21 USC. 35Ob(aj> the~manufa#xer or,distributor of a dietary sppplement containing a 
new dietary ingredient that has not bet;J;1,prese&t in the food supply as an article used for food 
in a form in which the food has snot been chemically altered must submit to FDA, at Ieast 75 
days before the dietary ingredient is introduced or dehveied for introdqction into interstate 
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commerce, information 
concluded that a dietary 
be expected to be safe. 
adequate basis forsuch a c 
use or other evidence of safety est 
the conditions recommended-or 
reasonablybe expected ta be s 
considered to be aduherated 
tiormatio~ to ~provide r&s 
significant .or unreasonable risk of ; -i (^ ‘_ ‘_ I(, % j_, 0 _’ 

, ,( 
FDA has carefullp‘considered. t&e ~fo~~~~ m your su~tis~io~ and. t&e ~~~~~~~~~ ; 

’ 

concerns about the evidence,on v&i&you rely to support your ~o~~~~s~o~,~~,~~~ 
: 

s 
supplement containing’ “Pin&T&r~~PPA~? will reasopab1-y be e~~,~~~ to,be~sa$o;;” ‘_ T : 

)_ ., 
Your notification fails ,&$-adequately ~i&ntify’ your new di 
FFA”. Your ‘notifiyation provides a g&m@ ,description 
description of the process by w~$ich it is produced. Htiwever, 
clearly described. In add&n; the ~o~~~si~ion of your -ingre 
quantitative way. Because the rn~~~~~ng process and 
are not clearly desoribed, the .identity ~#yo~.@“new dietarjl 

_ 
Your notification provides some. information about thy cans G(jn ~~n~~‘~?~~~. ‘_ : )_ - 
koraiensis and from other sp~ies of pi&e trees as well as ~~~~~~~ a~~ut~~~.~~~~ f&d bf 
oils derived Tom pine nuts. ,~owever~.yo~-notifieatian di$ not ~~~~id~ ~~~~~~~~~fh~~or~ of’ 
use of fatty acids derived from Pinks I&~~@~is. 

,.;,,,:,,, “ai, ; 
I ., , /. ,, 

Your notification provi&s the results.o,fstudies of pinenut o& (some of ~~~h~~~e~d~~v~ 
from Pinus korajensis), pine seed o&&d various--other oiis ‘inn& an ~~.~~~:rn~~~~~~~~~~ 
test and information concernmg the altergenicity ofpine mrts or ~~~~~~~s dorSv&&om.pino _ 
nuts. However, it ~5s unclear how you.@ ingredient is q~~~~~~~y or”qu~~~v~~~~~~~ to’ 
the substances described in the information that you present as~eviden&of safetyfer .your 
new dietary ingredient, or hovv that i~~&rmation is rel~v~t.to’~,~~~~~ ,&e safe use> of -your 
new dietary ingredient under the recomme,nded conditior~ .of use, : _; ‘;, ; : 

Your notification Gontai$s the results of a &rical study ‘in which 3,,0. gof PinnoT%+ was 
administered daily to 18; subjects for Xweeks. However&e s~b~~~d~s~d~.re~~~ do not 
include a safety evaluation of the test material. In addition, t&e re~ornmerrded @n&ions of 
use as stated in your no$fication are unclear. For example; your notification states that the 
recommended i;ond%ions of&& WilS b& to consume the ii$redient to “provide a daily intake 
of 3.0 g PmrroThin TM FEA 30-60 mm-before the most substantial daily-meal or%)-g of 
PinnoThinTM FFA between meals.” is..$ot stated. The rn~~ .daily &rving level and the 
number of recommended servings perlday, is not cjiearly stated.’ Furthermore, your notificatjon 
does not contain a description of a dietary supplement produc$that would junta& your neti 
dietary ingredient. Therefore, it is unGlear how the substance a~~s~ered~in the clinical. 
study is qualitatively or ~quantitative~y similar to a dietary suppkment .product containing your . 
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new dietary ingredient :oti how the ,results of the sub&ted ~~~, ~study~e ~~~~~~~~~ :, : “‘if! ,I. 
evaluating the safe use of a dietary supplement: product coataif&~g you&&xv die$at$ it<, ‘-$. I;- ,;-i 
ingredient under the recom&mded co&&ions of use. : 

_ 1‘ ‘,“_ ) ;,., ,g ~“,:.~**.,,” : ; 1 I :. . ‘: “” ,_ ’ : _~,.“, i _._, i. .., \ , ‘, I 
For the reasons discussed above, the i&omation- in your subtii 

:: .:. I ‘> II 

adequate basis ta conclude that ““PixmoThiu~? FFA” whez&se& 
recommended or suggested in, the label@g of. your product, 
safe; 

Will 
Therefore, your produet,niay be .~~lt~~ted under 21 ,US,-C. 

sup,plemmt that contains: a new dietwylingredient for whit& the& i 
provide reasonable assurauce,thst su&@&edient does not- pm&$ a 
tieasonable risk of illness ur injuxy.‘, I&rdu&ion of such a p&J&t 
isprohibited under 21 USC, 33,l(a).;ixid (v). __’ ._;, . “_ ,’ ,_ I, :.:-. L I , 
Your notification will be kept .~o~~~~~~ foi 90 days aft&%the -fil~~~~~~~~,.o~~~~~2~, 2605 ..: 
tier the go-day date, the ~o~~~a~~o~ ~$11 be placed ok publi;c‘ di$&~ .~~.~D~~~~~~~et 
Management Bf.angh in docket tiumbe$&XJ-d3 161 Pr 
in miting specifically what itifoix&$ox$ you believe i 

~~~~,~.~~~~~~;~~~~~ 

coufidential for FDA’s conside@iop: 
~e~et~~~,~~~~se~ 

% ‘;. : __) 2, ;’ ; ‘, “_ j ./ ; _‘,,,:~’ i : _^ : / ,. ,, ’ 
If you have any questions co~~emiugthis qatter, please cx@act Linda$, !PelIi$&~~~ ‘i ‘~:‘;. : II 
Ph.D. at (301) 436~2375: __ 

_ I’ ,_.’ “. ._: .,,I: .I ,(,‘. I ‘* ,, , 
j S@erfdy yours, ’ 

.., 
,’ . <.’ ,.“,,-: : ‘c ;.‘, ” I, . .( .__, i, *,, .;,. :- 

. . 1, )_ ,_“‘,I 

‘” 
‘. , “, 



Division of Standards and Labeling Regulations 
Office of Nutritional Products, Labeling, and Dietary Supplements (I-IFS-820) 
Center for Food Safety and Applied Nutrition 
Food and Drug Administration 

5100 Paint Branch Parkqvay 
College Park, MD, 20740-3835 
USA 

Our ref.: LDe Tel.: 4-31 (0)75 629 2275 Wormerveer, June 17, 2005 

Dear Madam/Sir, 

Pursuant to section 413(a)(2) of the Federaf Food, Drug, and Cosmetic Act (“Act”), and FDA’s 
implementing regulations at 21 C.F.R. $ 190.6, Loders Croklaan B.V. (“Loders Croklaan”) submits 
this New Dietary Ingredient Notification for PinnoThinTM FFA. 

Please find included the,notification dossier in 3-fold in which the safety for use as a dietary 
supplement has been substantiated for PinnoThinTM FFA. 

Confidentiality: 
Included is a summary of a non-published recent study I would like to have considered as 
confidential as long is it has not been published. I hereby ask to treat page 15 and 16 as 
confidential. 

Sincerely yours, 

T-“-+-- Louis H.T De eren 
Safety & Regulatory Affairs Manager 
Loders Croklaan, Lipid Nutrition 
Hogeweg 1 
1521 AZ Wormerveer 
The Netherlands 

Lipid Nutrition 
Hogeweg 1, P.O. Box 4 
1520 AA Wormerveer 

Telephone +31 (0)75 629 2911 
Telefax +31(0)75 629 2564 
E-mail lipid.nutrition@croklaan.com 
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The Netherlands 
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Safety & Regulatfyy Affairs Manager 
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June 17rh, 2005 
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1. Justification 

Pursuant to section 413(a)(2) of the Federal Food, Drug, and Cosmetic Act (“Act”), 
and FDA’s implemetiting regulations at 21 C,F,R. 5 198,6, Loders Crokiaan B.V. 
(‘Loders Croktaan“) submits this New Dietary I~gr~di~n~ Not~fi~~tjo~ for PinnoThinTH 
FFA. 

Based on the information described herein, including the his&-y of use and other 
evidence of safety of pinenut oil, and pinenut oil fatty acids, and,citatlons to published 
articles, Loders Croklaan conch&es that dietary ~upp~~rne~~ containing PinnoThinT” 
FFA, when used under the condit&ns recommended or ~uQ~e~~~ by Loders Croklaan, 
will reasonably be expected to be safe. 

2. Name and Address-of the ~anufa~u~~~ 

Manufacturer: 

Loders Croklaan 8.V. 
Hogeweg 1 
1521 AZ Wormerveer 
The Netherlands 

Principal contact and correspondent: 
L.H.T. Dederen,‘M.Sc. 
Safety & ReguiaFory Affairs Manager 
Telephone: i-31-75 629 2275 
Fax: +31-75 629 2217 

Alternate contact: 
Daniel R. Dwyer 
Kleinfeld, Kaplan and Becker, LLP 
1140 Nineteenth Street, NW 
Washington, DC 2QB36 
Telephone: 202-223-53.20 
Fax: 202-223-5619 

Distributor: 
Loders Croklaan, 
Lipid Nutrition 
24708 W. Durkee Road 
Channahon, IL 604X?-5249 
USA. 

Loders Croklaan is a bulk manufacturer of P~nnoThj~T~; it does not manufacture 
finished dietary supplements containing PinnoThin7Wr 



3. Name of the New Dietary Xngllredient 
The name of the new dietary ingredient is PinnoThinTM FFA. 

4. Applications 
PinnoThinTM FFA is qitable as ingredient in dietary su~~U~rne~ts in various forms, 
including softgels, capsules, and supplement bag and simifar products. Based on a 
human trial Loders Crokiaan recommends that dietdry ~;~ppl~rn~nt manufacturers 
formulate products to provide a Qaily intake of 3.0 g P~n~~~~n~~ FFA 36 - 60 min 
before the most substantial daily meal or 3.0 g af P~~~o~i~~~ FFA between meals (i.e. 
not after the last meal), The ingredient is intended for use by’persons who wish to 
increase their satiety feeling, and as a result reduce their food intake. 

5. Description of the New Ri 
Chemically seen PinnoThin TM FFA can be characterized as Pit+& nut ail fatty acids. Et 
actually is the natural mixture of fatty acids resutti&g t-he h~droty~s (splitting) of 
Pine nut oil, The pine nuts applied are the peeled s s of the Korean pine (Pinus 
koraiensis). 

5.1, Chemistry 

Typical fatty acid compositian of PinnoThinTM FFA: 



5.2. Specifications 

PRODUCT DESCRIPTION: 
PinnoThin”” FFA is a free fatty acid mixture from the vegetable pine seed oil of Phus 
koraiensis. 

TECHNICAL CNARACTERISTICS: 

Free Fatty Acids 
Peroxide Value 

TYpical Vahms 
> 98‘0 % 

max. 2.0 

Appearance - light yellow, clear @quid at ambient, free from far@ign odors and off flavors. 

FArpY ACID CONPO§ITfON: 
Total unsaturated fatty acids 
Mono unsaturated fatty acids 

Oleic acid 
P&y unsaturated fatty acids 

Linoleic add 
Pinolenic acid 

Saturated fatty acids 
Trans fatty acids 

ADDITIVES: 
Mixed Natural Tocopherols 

PACKAGING: 

2 

2 

L 
> 
s 
f 

2 

80 % 

20 96 

45 % 
14 90 
10 % 

2 % 

250 ppm 

PinnoThin” FFA is packed under nitrogen and can be supplies in steel drums of 200 kg 
net. 

KEEPABILITY / STORAOE: 
PinnoThin” FFA is stable for at teast 18 months, if &bred dry, in the unopened original 
packaging, preferably at a tqperature of 10 - 20°C / 50 I- 68*F, away from strong 
odors and not in direct sunHght. 



It is Loders Croklaan pokey to ensure that all steps in the procurement and 
manufacturing process: of products are carried out in a way which ensures that 
products are safe for use in foods and conform to accepted n~~~ro~jo~ogj~a~ standards 
and relevant food legislation. 

Monitoring 
Good Manufacturing Practice (GMP), which includes NACCP risk analysis as well as a 
hygiene and transport &andard, is lied throughout the manufa ring process As a 
consequence, control ltakes place an a monito~ng, basis. S~~~l~ng schemes and 
analysis schedules are: applied to raw materials and end-prad~ucts as wetI as products 
in all stages of processing. 

E-CUli 
1 I I 

absent in 19 TSO 7251 

Trace Metals 
Iron (Fe) 
Copper (Cu) 
Nickel (Ni) 
Cadmium (Cd) 
Mercury (Mg) 
Arsenic (As) 
Lead (Pb) 

max. 0.5 
max. 0.05 
max. 0.1 
max. 0.02 
max. i&OS 
max. O,l 
max. 0.1 

RadSo Act&&y max, 

Mycotoxins 
Aflatoxine I31 
Aflatoxine Blt62+G1+G2 

max. 2 
max. 4 

rwm 
twm 
Ppm 
iwm 
rwm 
wm 
Ppm 

600 

iwb 
twb 



PCB(IUPACNo.) 
28 

52 
101 
118 
138 
153 

L63 

180 

< 

< 

< 

< 

< 

< 

< 

< 

Dioxin% 

Vegetable oil max. 

Fish oil max. 

PAH 

Total PAH 

Heavy PAH 

Bento(a)pyrene 

max. 

max. 

max. 

Pesticides/ 

Insecticides 

Nitrogen Pesticides 

Dichbrbenil 

Diclofop - methyl 

Captafor 

Captan 
Procymidone 

max. 

max. 

max. 

ITMX. 

max. 

max. 

I-tBX. 

max. 

Pmpoxur 

Amitraz 

chlorine pesticides 

HCB 

Alpha HCH 

Lindane 

Beta HCH 

Delta HCH 
Heptachlor 

Aldrin 
Chlordane 

PP DDE 
op DDE 

l&IX. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

10 
10 
10 
10 
10 
10 
10 
10 

0.75 

2 

2s 

5 

1 

0.05 

0.05 

a.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.001 

0.001 

OAOOl 

0.001 

0.001 
o.oa5 

0.005 

0,005 

0.005 

0.005 

WHO/ 
!g&lJg fat 

WHQJ 
%&1Jg fat 

ppb 

iwb 

PPb 

wm 

pm 

wm 

wm 

wm 

Ppm 

tv 

wm 

ppm 

fwm 

wm 

Rpm 

wm 

wm 
Ppm 

wm 
PPm 

twm 

wm 

Endrin max. 0.01 
Methoxychlor max. 0.01 
Toxapheene max. 0.01 
Endosuffan max. 0.005 

PCB max. 0.01 

Phosphor Pe~tkide~ 

Azirtphos .- methyl 

irromaphas - ettryl 
chlo~e~v~np~s 

chiorpyri~hos 

Diaa;lnon 

Dichlorvos 

Disu&oton 

Ethion 

Fert&rothlon 

Fe~suJf~t~ion 

F~f&hkXrl 

MaWhion 

Methfdat%rion 

MeVinphOS 

NEk?d 
Parathion - ethyl 

Parathion - methyf 

~os~~rn~dan 

Pi~~rnip~~ - ethyl 

~~timjphas - methyl 

Su&fott?p 

T~ich~~ph~~ 

ChlO~Y~f~ 
~fo~yr~f~s-m~thy~ 

~a~~~ra~~~s 

ame~~t@ 

Dim&w&3 

ACephh? 
Methami~~as 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

Wk3X. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

tWX. 
max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

RXtX. 

tTWiX* 

max. 
UEtX. 

max. 

0.01 
0.02 
0.01 
0.01 
0.01 
a.01 
0.01 
0.01 
0.01 
OiOl 
0,005 
0.01 
0.01 
0.01 
0.01 
a.01 
0.005 
0.01 
0.01 
0.01 
o.oaz 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
a.01 
0.a1 

0.05 

0.05 

0.05 

0.05 

. . 
wm 
mm 
wm 
mm 
rwm 
iwm 
iwm 

wm 
PPm 

wm 

PcEm 



PP DDD max. 0.005 wm 
op DDD max. 0.005 wm 
PP DDT max. 0.005 fxm 
op DDT max. 0,005 wm 
Heptachlor epoxyde max. 0,005 ppm 
Dietdrin max. 0.01 

‘. WHO-FCDD/F-TEQ/ g fat 

5.4.1, General 

PlnnoThinTM FFA Is a natural mixture of the fatty acids derived by hydrolysis of refined 
Pinenut (Pinus kcmiensis) oil. 

5.4.2. Process principle 
Pinenut oil is produced by cold pressing of pine nuts of Pinup ~0~~~~~s~~. After pressing 
the pine nuts, the oil is bleached and deodorized, after which tl?e triglycerides are split 
into fatty acids and glycerol. 
To produce PinnuThW@ free fatty acidsll the P~~~oThj~TM glycerides are fully 
hydrolyzed using specific GRAS food enzymes. 
This process is consistent with generally appiied food industry practices. 

5.4,3. Process outlh 



5.4.4. Control of manurfa&ure 

Good Manufacturing Practice (GMP), which includes HACCP risk an@sis as well as a 
hygiene and transport standard, is applied throughout the rna#~~~ring process, As 
a consequence, control ‘takes place within continuous ~~itori~~. Sampling schemes 
and analysis schedules are applied to raw materials and :~r~~-p~d~~ as well as 
products in all stages of ,processing. 
Highly modern production facilities and electronic monitoring systems atlow precise 
process control at all stages. Contact. with air is excluded asthe whde production of 
PinnolhinTM FFA as well as tapping in drums is carried out under nitrogen. 
For the production of PinnoThin TM FFA a computer assisted sampling routine is used,. 
All samples are iogged ,in the system under a specific sample code for each process 
step. The necessary analyses, Including the specifications the sample has to comply 
with, are defined within this code. It becomes imm~iately obvious whether the results 
are inside specifications or not. So, if need be, an instant inte~~nt~on in the process is 
possible. 

5.4.5. Control of the end~prad~~t ~inn~Th~~~ FFA 

The finished product is routinely tested. to assure it meets specifications. These are set 
to ensure a high degreelof purity consistent with its use as dietary supplement. 



i 

6. Occurence in the !Dk& 

6.3. Pine nut oil-fatty ac_irts in the &et 
Pine nuts have a long and safe history of consumption; Thiey are well established in 
the food industry (FAO,, 1998).” Except for being used in home- cooking, Pine nuts are 
applied in well known foods and dishes like e,g. Pesto, roasted pine nut salads etc. 
Pine nut oil is also avaElable to the consumer, but is tress ~~trn~~y used due to the 
relatively high price of it, when compared to other vegetable oils applied for bakery, 
frying, cooking, and dressing of foods. 
Pine nuts, especially those of Pinus kuraiensis, are commonly eaten as savoury snack 
(nuts) during social events in China. 
Pine nut oil consists of trigJycerides of Cd4-C20 stra~~bt ch n, saturated and 
unsaturated fatty acids; After consumption pine nut oif tr~~~~c~rjd~s are spkt in the 
stomach into glycerol and pine nut fatty acids, and also mono-, and diglyceridos. 
These gfycerides are also split into fatty acids and glycerol ~~~~roq in the intestine. 
As such, it can be stated that the metabolism of pine nut fatty aads is about similar to 
that of pine nut oil. 

6.2. Level of Co~~mptiun 
Pine nuts are a well consumed food ingredient all over the world. Zn the US 400-500 
tons a year may be produced, while as much as gQ% of the nuts used are imported 
from China (i.e. approx. 4500 tons a year) (see: http://www.p~n~n~t.~om/noha,htm~. 
Although the average level of consumption seems ‘to be torn when considering 300 
million US citizens using, 4500 tons a year, the actual‘ intake by people using e.g. 
Pesto, a common Italian ingredient, wiil be much higher: 
When considering the recipe of a standard Pesto: 
125 g pine nuts 
40 g fresh basClicum 
310 g parmesan cheese 
35 ml olive oit extra vei-gine 
1 tea spoon salt 
1 piece of garlic 
it can be stated that ‘pest0 contains about 50% pinenut, Consi ering pine nuts to 
contain about “50% oil, a consumer using as fittle as 2 teaspoons of Pesto witI already 
consume as much as 3 gram of pine nut oil. 

In conclusion the average daily dietary intake of pine nut oil In the US can be 
estimated as low as 100 mg/day, but ‘based on the as~rnp~~~..th the tse is clearb 
not common to all US citizens, depending on cultural habits actual individual intakes 
will be much higher. 
For instance Italians in Italy will generally eat pesto l-2 times p week. The intake of 
pine nut oil resulting from this will be about 7,s g in a serving. US citizens with Italian 
background may be expected to have comparable eating h~~~* 



7. Safety determlnaWm of PinnothinM FFA 

7.1. Literature data 
Little has been published regarding the safety of pine nuts, pine nut oil, and pine nut 
fatty acids. 
In a study to determine’the influence of pine nut oil o,n ~rnrn~nj~at~o~ with intravenous 
ovalbumin Matsuo et al. (1996) fed rats a diet containing 10% (w/w~ pine (Pinus 
orientalis) seed ok, even&q primrose oil, or safflower oil in a~~~n~ equivalent to I?& 
of their body weight for 35 days (which corresponds with an ‘averag intake of 0.81 g 
pine nut oil a day for rats of 81 gram on the average]. Ma changes were recorded in 
relative liver weight, weight gain, and growth, and adverse effeqts were neither 
recognized. When compared with ~a~~w~r oil intake the irnrnu~g~~~~{in production 
from splenlc lymphocytes (both IgE and IggG) was increased by pine seed oil intake, 
while in the case of evening primrose oil intake the oniy the IgE ~~~ct~on was found 
to be increased. 

In a study of Asset et al. (1999) the antiatherogenic p~~~~~e~ of Bnus pinaster 
(maritime pine) seed oil were studied. To this end, the effects of P. pinaster oil 
supplementation on lipoprotein levek$ and atheroscle,rotk ,le&ons were compared to 
those of lard or sunflower oil in apokpoprotein E-deficient. mice. Plasma totaf 
cholesterol (P c O.OOOl) and VLDL + jnt~rrnad~~~ d~~~sj~. lipoprotein (IDL)- 
cholesterol (P < O.OCNlS) levels were lower in mice fed P. ~j~~~~~ and sunflower oil 
than in those fed the lard diet. In contrast, triglycerides (P c &UQQ~). and VLDL f IDL- 
triglycerides (P < Q.OOQl) levels were. higher in mice fed P, ~~~~s~~~ oil ,than sunflower 
oif or lard. The VLDL + IDL lipid composition of apo~ip~prot~~ -E- f&ient mice fed P. 
pinaster oil was intermediate between that of lard-fed t~~~e~~~ mice and that of 
wild-type mice fed nonpurified diet..Using the Triton W~l~~~ rn~h~d, the fractional 
catabolic rate of plasma triglycerides was found to be lower Srr 
(P c 0.00Ul) than sunflower oil or lard diet, sug a 
triglycerides in the P.8 pitiastw group. finally, the tibi 
lipoproteins to in vitro lipoprotein tl~~se-mediated.lip~ysis’.was jewer in the P. pinaster 
oil-fed group than in the Bard-fed group. Despite the di~erer~~~s S-n VLDL + IOL level 
and lipid composition, the surface areas of aortic at~~~~~rot.~ lesions were not 
significantly different among mice fed P, pi~rss&r~ sunflower or lard diets. In 
conclusion, the resu& of the present study indicated that feeding P. p&as&r oil had 
no better preventive effect on aortic atherosckarotlc lesion extension in apolipoprotein 
E-deficient mice than other saturated or polyunsaturated fats. 

Another study of Asset et al, was meant to assess, the of vegetal oils obtained 
from Pinus pihastm- and P. kora&$?sis seeds on pJ l~p~p~tejn ievels and 
agolipoprotein (ape), gene expres$;ion in rats. These oil tain Ytwo particular fatty 
acids of the deltafi-unsaturated ~~y~ethy~na-~~ter~p fatty *acid (de&a!5UPIFA) 
family: all-&+5,9,12-l 8:3 (pinoienit) and/or aif-cise5, 1+20n3 (~iad~nic~ acids. 
Pats were fed for 28 d a diet contairsing 5% (w/w) oil supplest. Two control diets 
were prepared to match the fatty acid composition of P. ~~~~~~~~ or P. kcKsiensis oils 
with the exception of ‘delta!5UPEFA, which were replaced by ok&, a&d, PiWs ph?aster 
seed oil decreased serum triglycerides by 30% (P G &02), veT)I I ‘density lipoprotein 
(VLDL)-triglycerides by 40% (P < Q.Ol), and VLDL-~h#~~t~~~ 33% (P < 0.03). 
plnus koraiensis seed oil decreased serum tr~~y~~rid~ by 16% [not stddttcafly 
significant (ns)J and VL~L-t~~g~~~er~es by 21% (ns). Gel p~~~~~j~ chromatography 
and nondenaturating ~~yac~tarnid~ gel electrophoresis awn a tendency of high 
density lipoprotein to ,shift toward targer particles in pine seed oi~~suppte~~nted rats. 
Finally, P. pinaster seed oil treatmbnt was associated with a smaffi decrease af liver 



apoC-III (P < 0.02) but not in apoE, apuA-I, or apoA-II rn~~A levels. The levels of 
circulating apo were not affected by p4ne seed oil ~u~ple~e~~tion. In conctusion, i? 
pinaster seed oil has a trigiy~eride-4ow~ring effect in ratsX an effect that is due to a 
reductton in circulating VLDL 
Sugano et al. (1992) fed rats a chotesterol-enriched diet ~o~~4n4n~ lQ% pine seed oit, 
linoieic acid (from safflower oil), or a-lincclenic (from linseed ,oi4) for 30 days. The 
dietary fats did not induce any changes In liver lipids, nor was any change o&served in 
food intake, body weight gain or ltver weight. 
In the liver phoshatjdyl~~ol4ne, a lower linoleic acid #e-vet was found in the pine seed o4l 
fed group, when compared to the group fed a-linoienic rich dkt. On the other hand the 
proportion of arachidonk acid in the livers of the pine seed ~$1 group, was higher 
than the level in the pinoieic a-cid group. Since the IfnoJaEc acid love4 in the diets is 
similar for the pine nut oil and the a-linoleic groups this f4n@@g suggests that pine nut 
oil, unlike a-linolenio acid, does-not interfere with the de~~rati~~ process of linoleic 
acid. 
In addition it was found that in th4s study the in~rpor~~n of iinele4c acid in adipose 
triglycerides, is higher that that of o-finolenic acid, while p4~~ia~4& acid is incorporated 
at the lowest level, 
There was no effect pf treatment on aortic product44n of p din and no change 
occurred in ADP-stimula$ed ptatelet aggregarion. 
In another study presented in the same publi~at~n ~~u~~no et al., 1992) male 
spontaneously hypertensive rats (WR) of 9 weeks o4d, were fed~holesterol free diets 
containing pine seed oil, evening primrose oil or safflower oil (16% of diet) for 8 
weeks. 
The age-related increase in systolic b4ood pressure in the spontaneously hypertensive 
rat was reduced in rat fed a 10% .p4ne seed oil diet,. 

In another study of Sugano and hjs group (Sugano et al., 1994) the effects of dietary 
Korean pine (Pinus koraiensis)-seed oil containing a peculiar t c acid (ds-§,cis- 
Q,cis-12-18:3, pinolenic acid, approximately X8&) on various variables were 
compared in rats with those of f4axseed (Linum us4tat4~4~~~m 
(Carthamus tinctorius t.) a44 and evening primrose ,~~e~~t~~~a b4ennis L) 04-l under 
experimental conditbns where the effects of different po4y~~~~t~ra~~d fatty acids could 
be estimated. In Sprague-Dawley rats fed on diets ~~~~a4~4~ 160 p fat and 5 g 
cholesterol/kg, the hypoch~4estero~~em4~ activity of p4no4~~4~ acid was intermediate 
between alpha-linolenic and linoleiic adds. Analysis of t omposition of liver 
phosphatidylchoiine ,indkated tha$ in contrast to sEWa- 
does not interfere with the desaturation of linoleic ac4d 
the effects on ADP-induced pWe4et aggregation and a 
were comparable, When spontaneousty hypa~e~iv~ rats were, d on diets containing 
100 g fat/kg but free of ~ho4este~4, g,~ma-ljn~l~n~~ md ~~~~~4~ acids, as compared 
with linoleic acid, increased prostaeyclin production and tended TV reduce platelet 
aggregat4on In addRion, pinolenic acid attenuated the e4~v~~~n~of blood pressure 
after 5 weeks of feeding. Thus, the results of the present &&&es indicate the beneficial 
effects of pinolenic jcid on variaus 44,pid variables. 

7.2. Test on ~~ta~~~~e potential of pincer wvlP qil (Ames test) 
Evaluation of the ‘mutagenic activity of Pina nut ‘o_i he Sal#nonellb 
typhimuriwn rev+slp, mutatbn assay and the edi reverse 
mutation assay (with ~nd~P~d%nt rspMt), the 070X pro@ct 
435779) 
Pine nut oil (PSO> was tested ‘in the Sa/monel/a ~~~~~~~~~~rn reverse mutation assay 
with four histidine-requiring strains of SalmofWa ~~~~~~~i~~ (TA1535, TAl537, 
TAlOO and TA98) and in ,the Escmci)richia co/i reverse rn~~t4~~ a y with a tryptophan- 
requir4ng strain of Escherkf?ia culf (WP~uvrA). The test v&s performed in two 



independent experiments in the presence and a,bsence of S$mix (phenobarbital and B- 
naphthoflavune induced rat liver S9-mix). 
Batch 5122 of PSO was tested. as the free fatty acid form. It ,WNBS a clear colourless 
liquid. The test substance was dissolved in ethanol. 
In the dose range finding test, PSO was tested up. to eoncen 
in the absence and presence of S9-mix In the strains TA 

ns of 5000 pg/plate 
and WP2uvrA. PSO 

precipitated on the plates at dose levels of 1000 ~~/p4~t~ and upwards. The bacter4al 
background lawn was not reduced at any of the ~o~~~~t~tions tested and no 
biologically relevant Idecrease in the number of reve~ants was o 
Based on the results of the dose range find4ng test, PSO was tested in the first 
mutation assay at a concentration range of 10 to ~‘OCN’I ~~~~4~a In the absence and 
presence of 5% (v/v) SS-mix in tester strains TA-lS35, T&J537 and TA98. In the 
second mutation assay, PSO was tested at the same co n range in the 
absence and presence of 10% (.v&) S9-mix in tester strabns 5, TAl537, TA98, 
TAlOO and WP2uvrA. PSO precipit;litod dn the p4ates at the to 
The bacterial background lawn was not reduced at an 

of 1000 pg/plate. 
F the concentrations tested 

and no decrease in the number of revertants was obse 

PSO did not induce a dose-related, two-fold increase in the n of revertant (His*) 
colonies in each of the four tester strains (TA1535, T&1537, and TAlOO) and in 
the number of revertant (Trpf) colonies in taster strain ,Wp2uv~A both in the absence 
and presence of S9-metabolic activation. These resold were confirmed in an 
independently repeated experiment. 
In this study, the negative and strain-specific pos4tive contro4 vak&?s were within the 
NOTOX laboratory historicat control data ranges, indi~at~~~ t the test.conditions were 
adequate and that the metabolic activation system fun&a properly. 

Conclusion: 
Based on the resutts of this study it is concluded that Pine nut oil (PSO) is not 
mutagenic in the Salmonella ~phi~~~i~~ reverse rnu~t4~~ assay and in the 
Escherichia coti reverse mutabon assay. 

7.3. Alier#~y data 

The safety determination of PlnnuThin +l”l FFA is merely b&sed ‘on the tong safe history 
of use of pine nuts dnd pine nut o& Except for few ~er~st~d4a~ on pine nuts and pine 
nut oil, a number of allergy incidences have been reported in various pine nuts. 
Ano et aL(2002) did report a case with a 10 year otd boy diagnosed for seasona 
rhinoconjuntivltis before, w-ho reacted allergic to pl’nus p&?ga nuts. Armentia et 
aL(1990) described a cas.e of al#argy to both pollen and nuts of Pinus pirsea. Be las 
Marinas (1998) reported about a case of pine nut ~44~r~y in’ a person w4th prev4ousSy 
d4agnosed Almond allergy, Then ~oner~t-Vautr4n (2998) descried a case of pine nut 
allergy in combination with a walnut a44ergy. Also cases ~4th ~~b4~~d allergy to pine 
nut and hazelnut, walnut, cashew, and almond as we44 as those tess frequent4y 
associated with alferg4es including ‘pecan, chestnut, Brai nut, ‘pine nut, macadamia 
nut, pistachio, coconut, Nangal nut, and acorn have been described (Roux et al., 
2003). Rubira et a&(1998) descr4bing cases of altergy to pine nuts in chiidren in the 
age from 12 months to PO years, emphasizes that ~4t~o~~~ ine nuts are very 
cammon food, until 1998 on4y 9 cases of allergy had been dascriroed in literature. 
Although not speciftcally related to Pinus kcwe&ms& b&& to Htw$ piJle;a the allergic 
agent has been recogniied as prc&etn 17-kDa (Gar~4a~~a~~ya et al., 2000; Iban&? et 
al., 2003). The allergen protein 4s sens4t4ve to reduction (Rubira et al., 1998), and not 



expected to occur in the oil phase in considerable ~~a~~ti~s* Then during the splitting 
of the oil into fatty acids and glycerol, the aflsrgen will p~~~rably end up in the 
glycerol/water phase, and not in the PlnnoThWM FFA, 
Based an the above studies it can ,be concluded that pine. nut allgrg<y is not expected to 
occur after consumption of Plnr*roThln’M .FFA, since d ns are expected to be 
removed with the splitting process* Than it can be stz@ed the allergen residue that 
might occur in PinnoThkI FFA will be that small, that ncl sfler reaction is to be 
expected. In addition one may w:ender if the allergen wili ha allergic IgE blndin 
capacities left after C)rocesslng of PinnuThinFM FFA. 
However, people suffering from nut allergies should be i~f~rrn~ about the origin of 
PinnoThinTM FFA by proper lab&n of the product, @early revt;aling the origin of the 
product. 



7.4. Human study 

The effect of PlnnoThinrM on rqark.ers of ‘s;atiety (u~~~~~~~~ed data) 

Introduction 

Study design 
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7.5. Conclusion 

It can be stated that pine nut ail has a long history of safe .~o~~mption during which 
no safety items, other than j~cide~t~l allergic retictions, hawe been reported so far, 
This has also been recognized by the FM [1998}2. Based on that, and other facts 
included in this report it is concluded that PinnoThinZM FFA can be 2$ons$dered safe for 
use as a dietary supplement at the Ievef proposed by Loders ~rok~a~n~ 
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